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1 Overview

The demo is designed to run TOE10G-IP on Intel PAC with A10 GX for transferring 10 Gb
Ethernet data by using TCP/IP protocol. The destination device may be Test PC or TOE10G-IP on
the other FPGA as shown in Figure 1-1.
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Figure 1-1 Two test environments for the demo

To describe the step for running the demo in more details, the document is split into two parts
following the test environment, i.e. fiPart A TOE10G-IP demo on Intel PAC with Test PCo and
fPart B TOE10G-IP demo on Intel PAC with FPGAQ User interface to set test parameters and
monitor the operation on Intel PAC is the Linux terminal running on Intel PAC host PC.
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Part A TOE10G-IP demo on Intel PAC with Test PC

To transfer data between TOE10G-IP and Test PC, half-duplex test or full-duplex test could be
selected. At c p desttappticatisrt iDrun on Test PC for half-duplex test (sending data from
TOE10G-IP on Intel PAC to Test PC or receiving data from Test PC to TOE10G-IP on Intel PAC).
ficp_client_ txrx_ 40 G. e x e 0 a p qr on €eat PC for full-duplex test (sending and receiving
data with Test PC at the same time). More details of the demo are described as follows.

2 Environment Setup

10G Ethernet Card

\ u

e c » 192.168.7.42 4000 0 1
tart Receiving with Data wattern in Client node

s ‘“cpdatatest.exe’ or

IP:192.168.7.25
‘tcp_client_txrx_40G.exe’

(default)

pend 3.57 Second(s) for Receiving 4.295 GByte(s)
ceiving Data Rate: 1203.41 MByted(s)/Sec

\Share>

SFP+ channel1

Intel PAC host PC

Xeon Processor *

i \.‘,’\? -

| QSFP to 4xSFP+ cable
/""/ﬁ/r
e il IP:192.168.7.42
| 21 7”7 . . M.
[4] (default)

PCIe connector

“Intel PAC K

Figure 2-1 TOE10G-IP demo o Intel PAC with Test PC
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To operate TOE10G-IP demo on Intel PAC, please prepare following test environment.

1)

2)

3)
4)

5)

Intel PAC with Intel Arria 10 GX FPGA installed to host PC with OPAE SDK. To set up Intel
PAC environment, please follow quick start guide for Intel PAC with A10 GX in following
link.
https://www.intel.com/content/www/us/en/programmable/documentation/iyu1522005567
196.html

Intel Acceleration Stack Version 1.1 installed to Intel PAC host PC. The tool could be
downloaded from following link.
https://www.intel.com/content/www/us/en/programmable/solutions/acceleration-hub/archi
ves.html#acceleration_stack version 1 1

Test PC with 10 Gigabit Ethernet support or 10 Gigabit Ethernet card

QSFP+ to 4xSFP+ cable for network connection. Connect QSFP+ module to Intel PAC
and SFP+ ch#1 module to Test PC (SFP+ ch#2 - ch#4 are not used)

At cpdat at est clent &xx 40Gexo whithcag test application provided by
Design Gateway, installed on Test PC

Note: Test environment of Intel PAC host PC in this document is as follows.
[1] Motherboard: Gigabyte X170-WS ECC-CF, 32 GB RAM

[2] CPU: Intel(R) Xeon(R) CPU E3-1275 v5 @ 3.60GHz

[3] OS: CentOS 7.4
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3 Test PC Setup

Before running demo, network setting on Test PC is necessary. The example to set the
network is described as follows.

3.1 IP Setting

P>

+ Local Area Connection 2 Properties [ Internet Protocol Version 4 (TCP/IPv4) Properties ]
Networking | Sharing General
T I
Connect using: 10-Gb LAN connection m You can get IP settings assigned automatically if your network supports
: this capability. Otherwise, you need to ask your network administrator
L¥ Intel(R) Ethemet Server Adapter X520-2 \r for the appropriate IP set‘tings.
Configure... *) Obtain an IP address automatically
This connection uses the following items: @ e the Following 1P sddrese -
V! ™% Client for Microsoft Networks
1 IP address: 192 .168 . 7 . 25
48 005 Packet Scheduler -
2 ,@ File and Printer Sharing for Microsoft Networks Subnet mask: 255 .255.255. O

-4 |ntemnet Pratocol Version 6 (TCP/IPvE
Intemet Protocol Version 4 (TCP/IPv4)
V| .a. Link-Layer Topology Discovery Mapper /0 Driver

Default gateway:

- Link-Layer Topology Discovery Responder Obtain DNS server address automatically
~ @ Use the following DNS server addresses:
2
Uninstall Properties eferred DNS server:
Description Alternate DNS server:

Transmission Control Protocol/Internet Protocol. The default
wide area network protocol that provides communication

across diverse interconnected networks. ("] validate settings upon exit

I DKl\fi/\Cancel] l OK\_//Cancel]

Figure 3-1 Setting IP address on Test PC

1) Open Local Area Connection Properties of 10-Gb connection, as shown in the left window
of Figure 3-1.

2) Sel ect PAAGTECPAnNd t hen click Properties.
3) Set IP address = 192.168.7.25 and Subnet mask = 255.255.255.0, as shown in the right
window of Figure 3-1. After that, click OK button to confirm the setting.
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3.2 Speed and Frame Setting

e

4 Local Area Connection 2 Properties [

Networking | Sharing

Connect using:

Ll ntel(R ) Ethernet Server Adapter X520-2

This connection uses the following items:

¥l "% Client for Microsoft Networks

481 105 Packet Scheduler

V) =1 File and Printer Sharing for Microsoft Networks

-4 |ntemnet Protocol Version 6 [TCP/IPvE)

<. Internet Protocol Version 4 [TCP/IPv4)

. Link-Layer Topology Discovery Mapper [/0 Driver
-4 Link-Layer Topology Discovery Responder

Install... Uninstall Properties

Description

Transmission Control Protocol/Internet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

K KR X

0K || Cancel

Local Area Connection 2 £3-|

You have made changes to the properties of this connection.
If you proceed your changes will be lost.

Do you wish to proceed?

()
I Yes \]/f No

Intel(R) Ethernet Server Adapter X5 rties (23]
V0LANS ’ Boot Options Driver I Details
Genersl |  LinkSpeed |  Advanced | Teaming

( in te I ) Advanced Adapter Settings

Settings:

3l | (9014 Bytes -
g Bvd Disabled
Large Send Offfoad V2 (IPv6) -
Locally Administered Address Bl 9014 Butes
Log Link State Event
Offloading Options
Performance Options S [ Use Default ]
Jumbo Packet

Enables Jumbo Pac ket capability for TCP/IP pac kets. In situations
w here large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency.

| »

|.m

Jumbo Packets are larger than standard Bhernet frames, which
are approximately 1.5k in size.

NOTE: Changing this setting may cause a momentary
loss of connectivity. il

[ 2]
Lok | Concel

Figure 3-2 Set frame size = jumbo frame

1) On Local Area
2) On Advanced tab,s el ect

Connecti on
iJunSed

RO OK elt fBnbo fease sudpartror

iDi sabl e gumboffrante suppon, as shown in the bottom window of Figure 3-2.
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n k

3) On Li sel

Figure 3-3.

Speed,

ect

10 GGbpssEthé&rmnet, ds shbwnpnl e X

10 Gbps Full Duplex

tel(R) Ethernet Server Adapter X520-2 Properties (23]
VLANs |  BootOptions |  Diver |  Detais
General | LinkSpeed | Advanced |  Teaming
- Y Link Speed and Duplex Settings

(lntel)
Intel(R) PROSet Version: 22.9.6.0
Link Status
@ Speed: 10.00 Gbps Full Duplex
Speed and Duplex:
0 Gbps Full Duple: A [ Diagnostics... ]

Identify Adapter.. |

0‘ Information icon

Speed and Duplex Setting: By default, Intel® adapters are set .
to automatically detect and negotiate speed and duplex settings.
A setting other than Auto Negotiation restricts w hat the adapter
advertises during auto-negotiation.

This icon is displayed w hen the device is not linked at its

E

maximum capable speed. In that case, if your device is set to -
e
|l 0K 4 Cancel

Figure 3-3 Set link speed = 10 Gbps
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4) On Advanced Tab, select APerformance Optio

5 On nAd®remdnce Optionso window, select ALow L
button.

6) On ALow Latency |IcheckirUsuep tLsoow wl antdeormc,y | nt er
button.

7) Click AOKO button to save and exit all set

Intel(R) Ethernet Server Adapter X520-2 Properties |23 | Perfarmance Options 3] |
WV0LANS | Boot Options I Driver I Details |
General | Link Speed } Advanced

5
| Properties

‘ i n tel ) Advanced Adapter Setlings

Transmit Buffers

Settings:

Low Latency Interrupts
Enables adapters to bypass interrupt mederation and immediately ~

Jumbo Packet -

Large Send Offload V2 (IPv4)
Large Send Offload V2 (IPvE)
Locally Administered Address
Log Link State Event
Offloading Options
Performance Options
niority & VLAN

4
[ Froperties Q

Performance Options

Configures the adapter to use settings that can improve adapter

performance.

IT\
| ok . ( Cancel

5-Apr-19

the system to handle the packet more quickly. Certain applic ations
will have faster access to netw ork data because of the reduced
data latency.

@ NOTES:

generate an interrupt w hen certain TCP packets arrive, allow ing ‘

-

& [ this nntinn i= anahlad sustam iliz atinn
7
[ o f j[ Cancel |

L Latency Interrupts

o- 7] Use Low Latency Interr

@) Use for packets with TCP PSH flag

]
X

") Use for these TCP ports:

i:\_ljd

Remove

Configures w hich packets bypass interrupt moderation and
trigger immediate interrupts. r

»

Use for packets with TCP Any incoming packet with the

PSH flag: TCP PSH flag w ill trigger an
immediate interrupt. The PSH
flag is set by the sending
device.

m

Use for these TCP ports: Every packet received on the -

(6 )
| ok \ | cencel

>

Figure 3-4 Performance options
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3.3 Power Option Setting

1) Open Control Panel and select Power Options as shown in the left window of Figure 3-5.
2) Change setting to High Performance as shown in the right window of Figure 3-5.

=5 Fo =
@Q-IW + Contrel Panel » All Control Panel ltems » - | 5 || search Contr @_'Dv'ﬁ « A Control Panel e ¢ Power Options - | 4y || Seereh Contrest Panet 2
L
. - . Control Panel H
Adjust your computer's settings View by: mroreas g Select a power plan
Require a password on wakeup Power plans can help you maximize your computer's performance of conserve
q = o T energy. Make a plan active by selecting it, or choose 2 plan and customize it by
4 : — oose Wl e power hanging it etti Tell . 4 oower ol
I Power Options [ig] Programs and Features Butiors do changing its gover settings. Lellcormn s d s o
- By Creste s powerplan Freferred plans
lﬁ Recovery 9 Region and Language (o) o& when to turn off the Balanced (recommended) Change plan settings

Autornatically balances performance with energy consumption on
r RemateApp and Desktop capable hardware,

Connections.

Sound en the computer

@ High perfarmance Change plan settings
Favors peformance, but may use more energy.

:U- Speech Recognition

5&& System

I_ﬂ Troubleshooting

Sync Center

Shew additienal plans ("
Taskbar and Start Menu
%' Change settings that are currently unavailable

User Accounts

¥ =R

See also
Windows Anytime -
;I' Upgrade . Eii Windows CardSpace Personalization
User Accounts
B ane o Dofondos Y

Figure 3-5 Power options
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Before running the demo, please confirm that Intel Acceleration Stack Version 1.1 has been
installed to Intel PAC host PC. The tool could be downloaded from following link.
https://www.intel.com/content/www/us/en/programmable/solutions/acceleration-hub/archive
s.html#acceleration _stack version 1 1
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4 Intel PAC platform setup

To setup the hardware for running TOE10G-IP demo on Intel PAC with Test PC, the step is as

follows.
1) Power on Intel PAC host PC and Test PC.
2) Insert QSFP+ module (on QSFP+ to 4xSFP+ cable) to QSFP+ port (on Intel PAC), as

shown in Figure 4-1.

: Intel PAC host PC
Figure 4-1 Connect QSFP to 4xSFP+ cable to Intel PAC card

3) Insert SFP+ Ch#1 module (on QSFP+ to 4xSFP+ cable) to SFP+ port (on 10G Ethernet
card), as shown in Figure 4-2.
Ly
%

SFP+ port on
10G Ethernet Card

SFP+ CH#1 module of
QSFP+ to 4xSFP+ cable

L Y 4
Figure 4-2 Connect QSFP to 4xSFP+ cable to 10Gb Ethernet card on Test PC
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4) Open Linux terminal on Intel PAC host PC. Next, go t o f i nt dirécbrg (defaulb c k
path is /home/<username>/inteldevstack). Run the initialization script to set the required
environment variables, Quartus_Home and OPAE_PLATFORM_ROOT.

$ cd inteldevstack
$ source ./init_env.sh

pahol@localhost:~/inteldevstack Green : User Input
Blue: Output to console

File Edit View Search Terminal Help
[pahol@localhost ~]$[cd inteldevstack] |
[pahol@localhost inteldevstack]s [source ./init env.sh! -> Setting OPAE environment
export QUARTUS HOME=/home/pahol/inteldevstack/inte A pro/quartus

Adding $QUARTUS HOME/bin to PATH

IAdding $SOPC BIN to PATH

export OPAE_PLATFORM R0OOT=/home/pahol/inteldevstack/al® gx pac_ias 1 1 pv
Adding $OPAE_PLATFORM R0OOT/bin to PATH

Figure 4-3 Example terminal to set environment variables

5) Run the fpgainfo tool to read FME information. It could confirm Intel PAC connection
status on Intel PC host PC still running normally.

$ sudo fpgainfo fme

The example of FME (FPGA management engine) information is shown in Figure 4-4.

r

pahol@!localhost:~/inteldevstack Green : User Input

Blue: Output to console |
File Edit View Search Terminal Help {

[pahol@localhost inteldevstack]$[sudo fpgainfo fme | -> Display FME

[sudo] password for pahol: information of Intel PAC
//‘tt“‘ F"E ‘0‘0“//

Class Path : /sys/class/fpga/intel-fpga-dev.8/intel-fpga-fme.0
Device Path : /sys/devices/pcif600:00/0000:00:01.0/0000:01:00.0/fpga/
intel-fpga-dev.8/intel-fpga-fme.0

Bus : 0x01

Device : 0x00

Function : 0x00

Device Id : 0x09C4

Fim Version : 1.1.3 FME information
Ports Num i ¢

Socket Id : 0

Bitstream Id : 0x113000200000177

Bitstream Metadata : 0x1805304

Pr Interface Id : 9926ab6d-6c92-5a68-aabc-a7d84c545738

Object Id : 254803968

[pahol@localhost inteldevstack]s §

Figure 4-4 Example fpgainfo result
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6) Load the AFU image into the FPGA and wait until image loading complete.

$ cd <directory path of TOE10AFUTest.gbs>
$ sudo fpgaconf TOE10AFUTest.gbs

pahol@localhost:~/Downloads - O x I

File Edit View Search Terminal Help II

[pahol@localhost inteldevstack]$|cd ../Downloads |
[pahol@localhost Downloads]$|sudo fpgaconf TOE10AFUTest.gbs| -> Download AFU image

Figure 4-5 Download the AFU image

7) Read AFU ID to check that AFU of TOE10G-IP is loaded correctly. AFU ID of TOE10G-IP
isequaltoi a 7 a f-@dda%48cb-82a8-df e 86 1 5.b2c 3 ao

$ sudo fpgainfo port

pahol@localhost:~/Downloads — = x]

File Edit View Search Terminal Help

[pahol@localhost Downloads]$|sudo fpgainfo port| -> Display AFU ID
//‘t‘.‘t PORT tttttt//

Class Path : /sys/class/fpga/intel-fpga-dev.08/intel-fpga-port.0

Device Path : /sys/devices/pci0600:00/0000:00:01.6/0000:01:00.0/fpga/
intel-fpga-dev.0/intel-fpga-port.0

Bus : 9x01

Device : Ox60

Function : 0x00

Device Id : 0x09C4

Afu Id - |a7af4d38-8dda-49cb-82a8~dfe8615b2c33| -> AFU ID for TOE10GIP
Object Id 1 293755392

[pahol@localhost Downloads]$ | l

Figure 4-6 AFU ID of TOE10G-IP

8) Configure the transceiver channel into 10G mode by writing 10 to the following sysfs entry.

$sudosh-c Aecho 10 > |/ spga-bHev.kdavsigstarit jdg\a/ i nt el
/intel-fpga-fme.<fme_instant_id>/intel-pac-hssi.<hssi_instant_id>.auto\
/ hssi mgmt/ configo

9) Go to sw (software) directory and compile the library and application. After that, wait until
finishing compilation.

$ cd sw
$ make

5-Apr-19 Page 12
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pahol@localhost:~/Downloads/sw - D xl

File Edit View Search Terminal Help

[pahol@localhost Downloads]$ sudo sh -c¢ "echo 10 > /sys/class/fpga/intel-fpga-dev.0\
intel-fpga-fme.0/intel-pac-hssi.1l.auto\
hssi mgmt/config"
[pahol@localhost Downloads]$[cd sw]
[pahol@localhost sw]$|make |
gcc -fstack-protector -fPIE -fPIC -02 -D FORTIFY SOURCE=2 -Wformat -Wformat-security
-Werror -g -02 -std=c99 -Wall -Wno-unknown-pragmas -c -o toelOgtest.o toel@gtest.c
gcc -fstack-protector -fPIE -fPIC -02 -D _FORTIFY SOURCE=2 -Wformat -Wformat-security
-Werror -g -02 -std=c99 -Wall -Wno-unknown-pragmas -o toel@gtest toel@gtest.o -z no
execstack -z relro -z now -pie -luuid -lpothread -lopae-c
Figure 4-7 Set Ethernet mode and compile application

Configure Ethernet mode to 4x10G mode

10)Run TOE10G-IP application.
$ sudo ./toel0gtest

Al nitialization successARUIindalizaton, asishownlinaFigwe
4-8.

pahol@localhost:~/Downloads/sw - b x

File Edit View Search Terminal Help
[pahol@localhost sw]$ |sudo ./toel@gtest]| -> Run test application

### Start Initialization MMIO ###
Initialization successful -> Complete AFU Initialization
### Done Initialization MMIO ###

--- TOE10GIP AFU Demo [IPVer = 1.8]) ---
Input mode : [0] Client [1] Server => |}

Figure 4-8 Run test application

11)in put sét@pdOHELOG-IP in client mode. After that, default parameter in client mode is
displayed on the Linux terminal.

r

pahol@localhost:~/Downloads/{ Green : User Input
Blue: Output to console

File Edit View Search Terminal Help

--- TOE16GIP AFU Demo [IPVer = 1.8] --- e
Input mode : [0) Client [1] Server -:-|'0_'| -> Input ‘0’ to initialize
in client mode

= CLIENT
= 0x600162036405 -> Default client parameter
- 192.168.7.25 displayed on boot-up screen

192.168.7.42
60001

arget port number
FPGA port number = 60000
ress 'x' to skip parameter setting:J] |

Figure 4-9 Default parameter in client mode

5-Apr-19 Page 13
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12)User inputs 6 x 6 t o skip p a r ausee default pasaenetdrsi forgsystamm d
initialization, as shown in Figure 4-10. If user inputs other keys, the menu to change

parameter will be displayed. The example to change parameter is shown in topic 5.2
Reset TOE10G-IP.

r

pahol@localhost:~/Downloads/sw - 0O x

File Edit View Search Terminal Help

Press 'x' to skip parameter setting{x | -> Reset by using
IP initialization complete default parameter

--- TOE10G-IP menu ---
[0]) : Display TCPIP parameters
[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target) | MainMenu
[3] : Receive Data Test (Target -> TOEIP)
(4] : Full duplex Test (TOEIP <-> Target) ﬂ

Figure 4-10 Initialization complete

Note: Transfer performance in the demo depends on Test PC resource.
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5 Main menu
5.1 Display current parameter

On the Linux terminal running on Intel PAC host PC, select 6 0 dchetkacurrent parameter.
There are seven parameters displayed on Linux terminal.

S
Lmux terminal on Intel PAC host PC e Lt

File Edit View Search Terminal Help

+++ Network Parameter +++
indow Update Gap = 0
Mode = CLIENT
FPGA MAC address = 0x000102030405
Target IP = 102.168.7.25 |~ Current parameter
FPGA IP = 192.168.7.42
Target port number = 60601
FPGA port number = 60000

TOElBG IP menu ---
] : Display TCPIP parameters
] : Reset TCPIP parameters
] : Send Data Test (TOEIP -> Target)
] : Receive Data Test (Target -> TOEIP)
] : Full duplex Test (TOEIP <-> Target) |

Figure 5-1 Display current parameter result

1) Window Update Gap: Threshold value to transmit window update packet. The unit size of
threshold value is 1 Kbyte. When setting 0, window update is disabled. Default value is 0.

2) Mode: TOE10G-IPmode.6 06 : CI i e nDefaultdaluéisclichte r v er .

3) FPGA MAC address: 48-bit hex value to be MAC address of FPGA. Default value is
0x000102030405.

4) Target IP: IP address of destination device (10 Gb Ethernet hardware on Test PC) to
transfer 10 Gb Ethernet data. Default value is 192.168.7.25.

5) FPGA IP: IP address of FPGA. Default value is 192.168.7.42.
Note: This value is used to be server IP address parameter for test application on Test
PC.

6) Target port number: Port number of the destination device to transfer 10 Gb Ethernet data.
Default value is 60001.

7) FPGA port number: Port number of FPGA. Default value is 60000.
Note: This value is used to be server port for test application on Test PC.

To change some parameters, user can set by using menu [1].
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5.2 Reset TOE10G-IP

On the Linux terminal running on Intel PAC host PC,se|l ect 0616 to reset
parameters. This menu is used to change IP parameters. After user selects this menu, the
current parameters are displayed. Input6 x 6 t o u s e s aommeput pther lkeys ot e |
change some parameters. Seven parameters could be changed by user. If user inputs
invalid value such as 06n6, (finsleng pasametemsetting,rlP w i
is reset. More details of each parameter are described as follows.

1) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is 0x00 i Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 0
(disable window update feature).

2) Mo de: | toipitatizationdh@ IP as client mode.
3) FPGA MAC address: Input 12-digit of hex value. A d dOxofi a prefbato input as hex
value.

4) FPGA IP address: A set of four decimal digits is separated by fi . The valid range of each
decimal digit is 0-255.

5) FPGA port number: Valid range is 0-65535.

6) Target IP address: A set of four decimal digits like FPGA IP address. This value is IP
address of Test PC.

7) Target port number: Valid range is 0-65535.

After complete to assign all parameters, new parameters are displayed on the Linux terminal.

Next, reset signal is sent to the IP to load new parameters. Finally, a1l P i ni ti al i z a
is displayed after IP completes initialization process, as shown in Figure 5-2.

5-Apr-19 Page 16



dg_toelOgip_intelpac_instruction.doc m

. S ————
i Linux terminal on Intel PAC host PC ‘ = ]

File Edit View Search Terminal Help

+++ Reset TOE10G-IP +++

Default TOE10GIP Parameter
indow Update Gap =10

Current parameter before changing

de =

FPGA MAC address = /

Target IP =

FPGA IP = (!

R raut packniiinn = [ Input other key (not ‘x’) to set parameter |

FPGA port number
Press 'x' to skip parameter se g
Input mode : [0] Client [1] Server =>
Invalid input : Parameter not change - -
Window Update Threshold <6-63> : [@] |[!nputinvalid value
Invalid input : Parameter not change to use same value
Input FPGA MAC address

Invalid input : Parameter not change
Input FPGA IP address

Invalid input : Parameter not chan e
Input FPGA port number -
Input Target IP address

Invalid input : Parameter not change
Input Target port number

Invalid input : Parameter not change

Input valid value to change parameter

TOE10GIP Parameter

indow Update Gap = 0

de = CLIENT
FPGA MAC address = 0x000102030405
arget IP = 192.168.7.25
FPGA IP = 192.168.7.42
arget port number = 60001

New parameter
ARNING: Please also change IP setting and port number on Test application
IP initialization complete

--- TOE10G-IP menu ---

[0] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)

Figure 5-2 Change IP parameter result
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To transfer data from Intel PACto Test PC,se | e c t  &énd data test onuntel PAC. Also,
At cpdat aisranoh Tedt RCaareceive data. User inputs test parameters on Intel PAC
host PC through the Linux terminal and inputs test parameters on Test PC through Windows
command prompt. The sequence to run the test is shown as below.

dg_toelOgip_intelpac_instruction.doc

5.3 Send Data Test

1) On Linux terminal running on Intel PAC host PC, input three parameters in send data test.
a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - 0x7_FFFF_FFFS8.
The input must be aligned to 8. User selects to input as decimal or hexadecimal unit.
To input as hex value, user adds fi 0 &sd prefix.
b) Input packet size: Unit of packet size is byte. Valid value is 8 7 8960. The input must
be aligned to 8. User selects to input as decimal or hexadecimal unit. To input as hex
value,userad d s 0 0 prefix.as a

c) Input Mode: FPGAmode.l nput 616 to set server mode

2) If inputs are valid, recommended parameters to run test application on Test PC and iVait
Open connection é owill be displayed.

3) On Windows command prompt running on Test PC, input test parameters following the
recommendedvalue. Ther e are six parameters for fit
>> tcpdatatest <mode> <dir> <server IP> <server port> <bytelen> <pattern>
a) Mode:Input6c6 to runcléertst PC as a

b) Dir:lnputér 6 to run Test PC f otrdata ecei vi ng anc

c) Server IP: Input same value as IP address of server (Intel PAC)
d) Server port: Input same value as port number of server (Intel PAC)

e) Bytel en: l nput same value as Al nput tran

f Pattern: |l nput OIbtélPACo verify data from
4) After running test application, the port is created. Current transfer size is displayed on
Linux terminal and Windows command prompt every second. i Send data ¢c
displayed on Linux terminal after all data are sent.
5) Intel PAC closes the connection. Finally, total transfer size and performance are displayed
on Linux terminal and Windows command prompt.

Figure 5-3 shows the example of send data test when using non-jumbo frame size. The left
window is Linux terminal on Intel PAC host PC operating as server and the right window is
Windows command prompt on Test PC operating as client.

Figure 5-4 shows the example of send data test when using jumbo frame size.
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' Lmux terminal on Intel PAC host PC :

+++ TOE10G-IP Send Mode +++

Input mode

ait Open connection ...

Input 2 to run send data test r"" Help

Enter transfer size (aligned to 64-bit):
Enter packet size (aligned to 64-bit)
: [0] Client [1] Server =>
Run test application on PC by following command

Input parameter for server mode

: 8 - 8960

Connection opened
Start data sending
Send 1116 MByte Recv @ Byte
Send 2087 MByte Recv @ Byte
Send 3127 MByte Recv 0 Byte

Send 31590 MByte Recv 0 Byte
Send 32735 MByte Recv 0 Byte
Send 33833 MByte Recv 0 Byte
Send data complete

Close connection
Connection closed

8 - OXTFFFFFFF8 =>

=5

A
Display recommended
parameter and wait port

opened by client

@

: + Windows command prompt on Test PC  +

ﬁ Administrator: c|1 Call TCPdatatest with recommended parameters

C:\SNXtcpdatatest\c/ r 192.168.7.42 60000 34359738360 1 |

Start Receiving with Data pattern in Client mode
IP: 192.168.7.42:60000

Waiting for connection ...

System connected

ﬁeceiuing Data Size ...
b
37101 GB nglsplay transfer size every second
31.296 GB Display performance after
32.411 GB complete to transfer all data
33.515 GB and connection is closed

Total tx transfer size = 4294967295 QWord (64-bit)
Total = 34.359[GB] , Time = 32[s] , Transfer speed = 1046[MB/s)

r
pend 32.82 Second{(s) for Receiving 34.368 GByted(s) g
eceiving Data Rate: 1846.82 MByte{(s)/Sec

--- TOE10G-IP menu ---
ey :
1]
[2]
2
1

: Reset TCPIP parameters

Display TCPIP parameters

: Send Data Test (TOEIP -> Target)
: Receive Data Test (Target -> TOEIP)
: Full duplex Test (TOEIP <-> Target)

Total rx transfer size = © QWord (64-bit)
Total = O[B] , Time = 32[s] , Transfer speed = O[MB/s]

S\SW> .
< m "

Figure 5-3 Send data test by using non-jumbo frame

E Linux terminal on Intel PAC host PC E

+++ TOE10G-IP Send Mode +++

Input mode

Wait Open connection ...
Connection opened

Start data sending

Send 1200 MByte Recv © Byte
Send 2406 MByte Recv © Byte
Send 3586 MByte Recv © Byte

Send 32016 MByte Recv 0 Byte
Send 33193 MByte Recv 0 Byte
Send 34243 MByte Recv © Byte
Send data complete

Close connection
Connection closed

File Edit View Search Terminal Help

Enter transfer size (aligned to 64-bit):
Enter packet size (aligned to 64-bit)

Set packet size to jumbo frame

8 - OX7FFFFFFF8
: 8 - 8960

: [0]) Client [1] Server
Run test application on PC by following command
tcpdatatest ¢ r 192.168.7.42 66000 34359738360 1

=>

Total = 34.359(GB]

5
Total tx transfer size = 4294967295 QWord (64-bit)
, Time = 30[s] , Transfer speed = 1130[MB/s]

--- TOE10G-IP menu ---

[0] : Display TCPIP parameters
[1] : Reset TCPIP parameters
[2]
(3]
[4]

: Send Data Test (TOEIP -> Target)
: Receive Data Test (Target -> TOEIP)
: Full duplex Test (TOEIP <-> Target)

Total rx transfer size = © QWord (64-bit)
Total = O[B] , Time = 30[s] , Transfer speed = O[MB/s]

B =

C:\SWtcpdatatest ¢ » 192.168.7.42 60000 34359738360 1

Start Receiving with Data pattern in Client mode
IP: 192.168.7.42:60000
Mlaiting for connection ...

System connected

[Receiving Data Size ...
.195 GB
2.391 GB
3.568 GB
I Display performance after

31.721 GB complete to transfer all data
32.961 GB I
33.971 GB and connection is closed

{5

pend 30.39 Second(s)> for Receiving 34.3608 GByte(s>
eceiving Data Rate: 1130.48 MByte(s)/Sec

C:\SW>_
< | m

5-Apr-19

Figure 5-4 Send data test by using jumbo frame
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| f

the input-ofr angaeVvaeahmdiad illbbetdisplpyed. After that, the

operation is cancelled, as shown in Figure 5-5 - Figure 5-7.

File Edit View Search Terminal Help

+++ TOE10G-IP Send Mode +++
|[Enter transfer size (aligned to 64-bit): 8 - Ox7FFFFFFF8 -> 9x7FFFFFFFF

Out-of-range input |

(6] :
(1]
(2]
(3]
(4]

--- TOE10G-IP menu ---
Display TCPIP parameters
: Reset TCPIP parameters
: Send Data Test (TOEIP -> Target)

: Receive Data Test (Target -> TOEIP)
: Full duplex Test (TOEIP <-> Target)

Figure 5-5 Error from invalid transfer size

File Edit View Search Terminal Help

+++ TOE10G-IP Send Mode +++
Enter transfer size (aligned to 64-bit): 8 - Ox7FFFFFFF8 => Ox7FFFFFFF8
Enter packet size (aligned to 64-bit) : 8 - 8960 ->[:]

Out-of-range input |

(0] :
[1]
[2]
(3]
(4]

--- TOE10G-IP menu ---

Display TCPIP parameters

: Reset TCPIP parameters

: Send Data Test (TOEIP -> Target)

: Receive Data Test (Target -> TOEIP)
: Full duplex Test (TOEIP <-> Target)

Figure 5-6 Error from invalid packet size

File Edit View Search Terminal Help

+++ TOE10G-IP Send Mode +++
Enter transfer size (aligned to 64-bit): 8 - Ox7FFFFFFF8 => Ox7FFFFFFF8
Enter packet size (aligned to 64-bit) : 8 - 89660 => 8960

Input mode : [0) Client [1) Server =>[3]
Invalid input |

--- TOE16G-IP menu ---

[0] : Display TCPIP parameters
[1] : Reset TCPIP parameters
[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
Figure 5-7 Error from invalid mode
5-Apr-19 Page 20
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To transfer data from Test PC to Intel PAC, select 86 t oreceive data test on Intel PAC.
Also,it ¢ pdat aisremsonh Test R@t0 send data. User inputs test parameters on Intel
PAC host PC through the Linux terminal and inputs test parameters on Test PC through
Windows command prompt. The sequence to run the test is shown as below.

dg_toelOgip_intelpac_instruction.doc

5.4 Receive Data Test

1) On Linux terminal running on Intel PAC host PC, input three parameters in receive data
test.
a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - 0x7_FFFF_FFFS8.
The input must be aligned to 8. User selects to input as decimal or hexadecimal unit.
To input as hex value, user adds fA0x0 as
b) Input data verification mode: Set 606 t o di s abrloel 6d dtoa eneat
verification sent from Test PC.
c) Input Mode: FPGAmode.Input 6106 to set server mode.
2) If inputs are valid, recommended parameters to run test applicationon TestPCand @i Wa
Open connection é0 will be displayed.
3) On Windows command prompt running on Test PC, input test parameters following the
recommendedvalue. Ther e are six parameters for fAtcy
>> tcpdatatest <mode> <dir> <server IP> <server port> <bytelen> <pattern>
a) Mode: I nput O6cod ctieat. run Test PC as a
b) Di r: td ntpatr wn sérdiagtestRiala td lotel PAC
c) Server IP: Input same value as IP address of server (Intel PAC)
d) Server port: Input same value as port number of server (Intel PAC)

e) Bytel en: l nput same value as Al nput tran
f Pattern: l nput same value as Al nput dat e
send dummy data or 616 to send increment

4) After running test application, the port is created. Current transfer size is displayed on
Linux terminal and Windows command prompt every second.

5) Connectionclosedband A Recei ved dra tisplayedoomlpnuxetermirdlcafter
Test PC completes to send all data with connection closed. Finally, total transfer size and
performance are displayed on Linux terminal and Windows command prompt.

Figure 5-8 shows the example of receive data test when disable data verification mode on
Intel PAC and send dummy data by Test PC. The left window is test result on Linux terminal
on Intel PAC host PC while the right window is test result on Windows command prompt on

Test PC.

Figure 5-9 shows the example of receive data test when enable data verification mode on
Intel PAC and send increment data by Test PC.

Figure 5-10 shows the example of error when data verification is failed. In the example, the

error is caused from mismatch verification mode value. Intel PAC enables data verification
while Atcpdatatesto sends dummy d hinuatermifah e e
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| e L T T e

! Linux terminal on Intel PAC host PC

\ 1 Input 3 to run receive data test I Help

+++ TOE10G-IP Receive Mode +++

Input parameter for server mode

Enter transfer size (aligned to 64-bit): 8 - Ox7FFFFFFF8 =>
Enable data verification : [0]) Disable [1] Enable =>
Input mode : [0]) Client [1]) Server =>
Run test application on PC by following command

tcpdatatest ¢ t .168.7.

ait Open connection ...
Connection opened
Send © Byte Recv 1065 MByte
Send © Byte Recv 2127 MByte
Send © Byte Recv 3191 MByte

Display recommended
parameter and wait port
opened by client

®
Send © Byte Recv 32060 MByte
Send 0 Byte Recv 33139 MByte

Ox7FFFFFFF8

5 Windows command prompt on Test PC

'
-
—_—

BN Administrator: cm

1
:\SWitcpdatatest ¢ t 192.168.7.42 60008 34359738360 @

" i il
Call TCPdatatest with recommended parameters CIS

tart Sending without Data pattern in Client mode
IP: 192.168.7.42:60000

aiting for connection ...

System connected

lkending Data Size ...
1 GB

Send © Byte Recv 34203 MByte %-?33 o 4 \Display transfer size every second
(Connection closed 3.220 GB
Receive data completed |
32.188 GB Display performance after complete to
Total tx transfer size = © QWord (64-bit) 33.264 GB transfer all data and connection is closed
Total = O[B] , Time = 32[s] , Transfer speed = O[MB/s] 34.334 GB ;
5 5
Total rx transfer size = 4294967295 QWord (64-bit) Spend 32.46 Second(s) for Sending 34.368 GByte(s>
Total = 34.359[GB] , Time = 32[s] , Transfer speed = 1058[MB/s] Sending Data Rate: 1858.43 MByte(s>/Sec
|=== TOE10G-IP menu --- C:\SU>
|[8] : Display TCPIP parameters < = =
[[1] : Reset TCPIP parameters
[2] : Send Data Test (TOEIP -> Target)
‘[3] : Receive Data Test (Target -> TOEIP)
id] : Full duplex Test (TOEIP <-> Target)
Figure 5-8 Receive data test without data verification
E Linux terminal on Intel PAC host PC E - o x
File Edit View Search Terminal Help
| Input parameter to enable data verification
+++ TOE10G-IP Receive Mode +++ 1
Enter transfer size (aligned to 64-bit): 8 - Ox7FFFFFFF8 => [x7FFFFFFF8
Enable data verification : [0] Disable [1] Enable =>
Input mode : [0] Client [1] Server =>[1]
Run test application on PC by following command
tcpdatatest ¢ t 192.168.7.42 60000 34359738366 o R e WD TR ’
o Windows command prompt on Test PC . -

Wait Open connection ...
Connection opened

Send 0 Byte Recv 1072 MByte
Send 0 Byte Recv 2174 MByte
Send 0 Byte Recv 3271 MByte

Send 0 Byte Recv 31621 MByte
Send 0 Byte Recv 32719 MByte
Send © Byte Recv 33826 MByte

Connection closed
Receive data completed

Total tx transfer size = 0 QWord (64-bit)
Total = O[B] , Time = 31(s) , Transfer speed = O[MB/s]

i

B Admini rem ! Call TCPdatatest to generate increment data

C:\SWtcpdatatest ¢ t 192.168.7.42 60000 34359738360

Start Sending with Data pattern in Client mode
IP: 192.168.7.42:60000
Maiting for connection ...

System connected

Sending Data Size ...
3 GB

2.161 GB

3.247 GB
31.358 GB Display performance after complete to
gg ggg gg transfer all data and connection is closed

5

Total rx transfer size = 4294967295 QWord (64-bit)
Total = 34.359[GB] , Time = 31[s] , Transfer speed = 1080[MB/s]

pend 31.79 Second{(s) for Sending 34.360 GByte<(s)

ending Data Rate: 1088.78 MByte(s)/Sec

5
--- TOE10G-IP menu --- .
[0) : Display TCPIP parameters RS
[1] : Reset TCPIP parameters < m
[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
I[4] : Full duplex Test (TOEIP <-> Target) I
Figure 5-9 Receive data test when enable data verification
5-Apr-19
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! Linux terminal on Intel PAC host PC !

File Edit View Search Terminal

'] Input parameter to enable data verification

+++ TOE10G-IP Receive Mode +++

Enter transfer size (aligned to 64-bit):
Enable data verification : [6]) Disable [1] Enable =>
Input mode [0] Client [1] Server =>
Run test application on PC by followlnq command

tcpdatatest ¢ t 192.168.7.42 66000 34359738360]1]

Wait Open connection ...
Connection opened

Send 0 Byte Recv 1063 MByte
Send 0 Byte Recv 2129 MByte
Send @ Byte Recv 3201 MByte

Send © Byte Recv 32064 MByte
Send 0 Byte Recv 33129 MByte
Send 0 Byte Recv 34202 MByte

Error message when
Connection closed verification failed
ERROR: Data verification failed

Receive data completed

Total
Total

tx transfer size = © QWord (64-bit)
= O[B] , Time = 32[s] , Transfer speed = O[MB/s]

Total
Total

rx transfer size = 4294967295 QWord (64-bit)
= 34,359[GB] , Time = 32[s] , Transfer speed = 1058[MB/s]

.- TOEIOG IP menu ---
: Display TCPIP parameters
: Reset TCPIP parameters
: Send Data Test (TOEIP -> Target)
: Receive Data Test (Target -> TOEIP)
: Full duplex Test (TOEIP <-> Target)

8 - OXTFFFFFFF8 => OX7FFFFFFF8

.......................................

Windows command prompt on Test PC

e

sssssssssssssssnsen.

E Al I | Call TCPdatatest to send dummy data

:\SWtcpdatatest ¢ t 192.168.7.42 60000 3435973836

tart Sending without Data pattern in Client mode
IP: 192.168.7.42:60000

aiting for connection ...

System connected

ending Data Size ...
.859 GB
2.128 GB
3.197 GB

32.182 GB
33.256 GB
34.329 GB

pend 32.46 Second(s) for Sending 34.360 GByte<(s)
ending Data Rate: 10858.43 MByted(s)/Sec
C

N\SWD>
< n ]

Figure 5-10 Receive data test when data verification is failed

5-Apr-19

Page 23



dg_toelOgip_intelpac_instruction.doc m

5.5 Full duplex Test

Sel ed6t t ofull duplex test to transfer data between Intel PAC and Test PC in both
directions at the same time. User inputs test parameters on Intel PAC host PC through the
Linux terminal and inputs test parameters on Test PC through Windows command prompt.
The sequence to run the test is shown as below.

1) On Linux terminal running on Intel PAC host PC, input four parameters in full duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is0x8-0x 7 _FFFF _FF
The input must be aligned to 8. User selects to input as decimal or hexadecimal unit. To
i nput as hex value, user adds A0x0 as a p
size setting on test application.

b) Input packet size: Unit of packet size is byte. Valid value is 8 i 8960. The input must be
aligned to 8. User selects to input as decimal or hexadecimal unit. To input as hex value,
user adds fA0x0 as a prefix.

c) Input data verification mode: Set i @igable data verificatonor6 16 t o en a
verification sent from PC.

d) Input Mode: FPGAmode.l nput 0616 to set server mode.

2) If inputs are valid, recommended parameters to run test applicationon TestPCand @ Wa

Open connect i oplayeslo wi | | be di s
3) On Windows command prompt running on Test PC, input test parameters following the
recommended value. Thereare fourpar amet er s f or 40AGac.p _cl i ent

>> tcp_client_txrx_40G <server IP> <server port> <bytelen> <pattern>
a) Server IP: Input same value as IP address of server (Intel PAC)
b) Server port: Input same value as port number of server (Intel PAC)

c) BytelLen: Total transfer size in byte unit
1a).

d Pattern: l nput same valmemadked|  nfpust eamt h
send dummy data or 6106 to send increment

4) After running test application, the port is created. During transferring data, current transfer
size is displayed on Linux terminal and Windows command prompt every second.

5) Send datacompleted i s d i sLmux&yminal afterit completes to send and receive
all data with closing the connection. Finally, total transfer size and performance are
displayed on Linux terminal and Windows command prompt.

Step 4) 1 5) run in forever loop until user cancels the operation. To cancel the operation,
i nput A CWimdows tnmamnmahprompt, and then input any keys on Linux terminal.

As shown in Figure 5-11 - Figure 5-12, transfer performance when running full duplex
without data verification is better than running full duplex with data verification. The left
window is the test result on Linux terminal (Intel PAC host PC) while the right window is the
test result on Windows command prompt (Test PC).
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! Linux terminal on Intel PAC host PC ! - o x

Input 4 to run full duplex test ll Help

Input parameter for server mode

OXTFFFFFFF8

+++ TOE10G-IP Full-duplex Mode +++
Enter total size (aligned to 64-bit) : 8 - Ox7FFFFFFF8 =>

Enter packet size (aligned to 64-bit): 8 - 8960 =
Enable data verification : [0] Disable [1] Enable =>
Input mode : [0] Client [1] Server =>
Run test application on PC by following command
tcp _client txrx 406G 192.168.7.42 60000 34359738360 6 | = Bl eeeeeecccececcccccccccccccsceccscacaaes B
Input any key to stop the test 'Wndows command prompt onTestPC
2 =3
jait Open connection ... Display recommended ﬁMm'"'m Call tcp client_txrx_40G with recommended parameters

IConnection opened .
Start data transferring  ebbirio an.d W ot
Send 1193 MByte Recv 1203 MByte opened by client

Send 2393 MByte Recv 2413 MByte
Send 3589 MByte Recv 3620 MByte

C
I\SWitcp_client_txrx_408G 192.168.7.42 60008 34359738360

@@ Start 18GB Full-Duplex Check GEE
erver: 192.168.7.42, 60088, Urf: DIS

[INFO1 Waiting for connection ... |
System connected l Display transfer size every second

Rcu: 1200.89 MB.Snd: 1211.17 MB (4
Rcu: 2402.80 MB.Snd: 2423.26 MB
Rcu: 3608.95 MB.Snd: 3631.87 MB

Rcu: 31189.36 MB.Snd: 31455.12 MB
Rcu: 32392.80 MB.Snd: 32668.65 MB
Rcu: 33596.74 MB Snd: 33883.63 MB

Send 31073 MByte Recv 31338 MByte
Send 32272 MByte Recv 32546 MByte
Send 33464 MByte Recv 33748 MByte
Send data complete

Wait Close connection ...
Connection closed

fotal tx transfer size = 4294967295 QWord (64-bit) S Second{s) for sending 34360 HBytels>

pen
i [INFO]1 Sending Data Rate: 1193.79 HByte(s)/Sec
Fotal = 34.350[GB] , Time = 20(s] , Transfer speed = 1163(M8/s) [INFO1 Spend 29.53 Second{s) for receiving 343608 MByte<(s)

Total rx transfer size = 4294967295 QWord (64-bit) [INFO1 Receiving Data Rate: 1163.51 MByte<{(s)>/Sec

Total = 34.359(GB] , Time = 29(s] , Transfer speed = 1163[MB/s] [INFO1 Waiting for conne(.
Input any key to stop the test System conzected Display performance after co_mplete to
transfer all data and connection is closed
Wait Open connection ... | - »
Connection opened

Start data transferring I

Figure 5-11 Full duplex test without data verification

| Input 4 to run full duplex test }ﬂ Help

+++ TOE10G-IP Full-duplex Mode +++
Enter total size (aligned to 64-bit) : 8 - Ox7FFFFFFF8
Enter packet size (aligned to 64-bit): 8 - 89660

Enable data verification : [0] Disable [1] Enable
Input mode : [0] Client [1] Server
Run test application on PC by following command

tcp _client_txrx 460G 192.168.7.42 60000 34359738360|1/. = B jeccecccicicccccccccccccccceccccccccacnas

Input any key to stop the test 'Wlndows command prompton TestPC +
( S——
. .I ' N 1 I
Wait Open connection ... & Admini S call tcp_client_txrx_40G by using increment pattern 3’”
Connection opened C .
Start data transferring \SWtcp_client_txrx_40G 192.168.7.42 60000 34359738360
Send 350 MByte Recv 350 MByte @@ Start 18GB Full-Du
plex Check GEE
Send 762 MByte Recv 762 MByte erver: 192.168.7.42, 68080, Urf: EN
Send 1056 MByte Recv 1055 MByte
I [INFO] Waiting for connection ...
System connected
Send 33510 MByte Recv 33509 MByte T 346.93 MB,Snd: 346.93 MB
Send 33864 MByte Recv 33864 MByte Reu= 28215 MB . Snd- 708215 MB
Send 34210 FOyLs Racy SAZIB:-NEyre Rou: 1056.64 MB.Snd: 1056.64 MB
Send data complete i ® J
Wait Close connection ... Rcv: 33636.81 MB.Snd: 33636.81 MB
Connection closed Rcv: 33995.29 MB.Snd: 33995.29 MB

Total tx transfer size = 4294967295 QWord (64-bit) FIHEDY §otas Tote Dot 200 X ity gy o0 Thybates

Total = 34.359(GB] , Time = 98[s] , Transfer speed = 349(MB/s]|| |[[INFO] Spend 98.37 Second(s) for receiving 34368 MByte(s)

[INFO]l Receiving Data Rate: 349.28 MByted(s)/Sec V)
Total rx transfer size = 4294967295 QWord (64-bit) &
Total = 34.359[GB) , Time = 98[s] , Transfer speed = 349[MB/s]| |[[INFO] Waiting for connection ...
nput any Key to stop the test System connected

Wait Open connection ... <| jil

Connection opened I

Start data transferring

Figure 5-12 Full duplex test with data verification
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Part B TOE10G-IP demo on Intel PAC with FPGA

6 Environment Setup

To run TOE10G-IP demo on Intel PAC with FPGA, please prepare following test environment.

1) Intel PAC installed to host PC with OPAE SDK. To set up Intel PAC environment, please
follow quick start guide for Intel PAC with A10 GX in following link.
https://www.intel.com/content/www/us/en/programmable/documentation/iyu1522005567
196.html

2) FPGA development board for running TOE10G-IP demo (Arrial0 SoC board, Arrial0 GX
board, or another Intel PAC)

3) QSFP+ to 4xSFP+ cable for network connection between QSFP+ on Intel PAC and SFP+
ch#1 on FPGA board (SFP+ ch#2 i ch#4 are not used). If two Intel PACs are used,
QSFP+ cable is used to connect each QSFP+ port on Intel PAC.

4) Micro USB cable for JTAG connection of FPGA connecting between FPGA board and PC.

5) Quartusll Programmer for programming FPGA and Niosll command shell installed on PC
when another FPGA is used.

RS

s

' micro USB cable for JTAG
' { | UART & Programming

P NlBé'II' ‘i':bmma nd

IP:192.168.7.42 | [ R
(default) dile) — W :

Intel PAC host PC
SFP+ channel1 e

Xeon Processor *
|QSFPto 4xSFP+ cable :

IP:192.168.7.25
\Z| (default)

Figure 6-1 TOE10G-IP demo by using Intel PAC and FPGA (Arial0 GX)
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7 FPGA board setup

Before running the demo, please confirm that Intel Acceleration Stack Version 1.1 has been
installed to Intel PAC host PC. The tool could be downloaded from following link.
https://www.intel.com/content/www/us/en/programmable/solutions/acceleration-hub/archive
s.html#acceleration _stack version 1 1

1) Insert QSFP+ module (on QSFP+ to 4xSFP+ cable) to QSFP+ port (on Intel PAC) and
insert SFP+ Ch#1 module (on QSFP+ to 4xSFP+ cable) to SFP+ port (on FPGA board).
Note: If another FPGA board is Intel PAC, use QSFP+ to QSFP+ cable to connect QSFP+
port on both Intel PACs.

Y2ix Y;
/ .
»

-t

N / —~
QSFP+ port on Intel PAC &
¢ 1 % k "§~:

< ‘ .' Y ; —
S| QSFP+ module of o
il QSFP+ to 4xSFP+ cable [l

= _d

>,

Intel PAC host PC

FPGA Board

X or1e0d
J01vH

32004

SFP+ CH#1 module of
QSFP+ to 4xSFP+ cable I}

) ; @ n)

oy R 3
FP+ connector

Figure 7-1 Connect OSFP to 4xSFP+cable betwen Intel PAC and FPGA
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2) To prepare the hardware and
step as described in step 1-1

the test application on Intel PAC platform, please follow the
0 of topic 4 Intel PAC platform setup. After finishing step10,

Linux terminal shows the option to select client mode or server mode.

3) To prepare the hardware and

the test application on other FPGA boards, please follow the

step as described in topic4 of TOE10G-IP with CPU Demo Instruction document. The

document could be download

ed from following link.

https://dgway.com/products/IP/TOE10G-I1P/dg toelOgip cpu instruction intel.pdf

After finishing the setup, Niosll command shell shows the option to select client mode or

server mode.

| feygdrive/dfaltera/16.0

......................................

vl
I.Ln

b

-----------------------

~

Altera Nios2 Command Shell [GCC 41

File Edit View Search Terminal Help

Version 16.8, Build 211

[pahol@localhost sw)$[sudo ./toelBgfest

### Start Initialization MMIO #&##
Initialization successful
### Done Initialization MMIO ###

--- TOE10GIP AFU Demo [IPVer = 1.8] ---
Input mode : [8] Client [1] Server => |}

hoyBDGFPGA2-PC /cygdrive/d/alterasl6.0

4 [nios2—terminal.exe |

nios2-terminal: connected to hardware target using JTAG UART on cahle
nios2-terminal: “"USB-BlasterII [USB-11", device 1, instance @
nios2-terminal: (Use the IDE stop button or Ctrl-C to terminate)

——— TOE18GIP with CPU Demo [IPVer = 1.81 —
Input mode : [B] Client [1] Server => _

m

4

Figure 7-2 Linux terminal and Niosll console after finishing the setup

4) Select mode on Intel PAC and FPGA. In the example, Intel PAC is run on server mode and

FPGA is run on client mod
displayed on the console.

e. After input mode, default parameter of each mode is

Linux terminal (Intel PAC host PC)

File Edit View Search Terminal Help

- TOE10GIP AFU Demo [IPVer = 1.8]
Input mode : [0] Client [1] Server =>

Default TOE10GIP Parameter

indow Update Gap =[0
Mode = SERVER
FPGA MAC address =|0x001122334455
Target IP =|192.168.7.42
FPGA IP =(192.168.7.25
Target port number =|60000

FPGA port number =| 60001

Press 'x' to skip parametesr setting:

“lusew W50k Moot conecis (-PA) 3| Green : User Inpu
: N kygd‘.--------------.(-----.)-. Blue: Output to console
——— TOE18GIP with CPU Demo [IPUer = 1.81 ——-

@ Input mode : [B]1 Client [1] Server =>

Default TOE1BGIP Para

Mindow Update Gap =18

Mode = (CLIE

FPGA MAC address - Bx808182839485
Target IP =1192.168.7.25
FPGA IP =1192.168.7.42
Target port number = |660001

FPGA port numbher = 60000

Press ’x’

x’ to skip par

amﬁjpi sectting-

Default parameters for server mode |

4

| Default parameters for client mode |

Figure 7-3 Select mode
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5 I nput 6x06

initializatio n
Niosll command shell.

......................................

; Linux terminal (Intel PAC host PC) Jownloads/sw

t o meteyseor other kegysutd change paraaneters. Please complete
to set server parameters on Linux terminal before client. Server must start initialization to
wait ARP packet sending from client. After finishing server and client initialization, i |
compl et e oFinally, mdin nsepulisadigpdaged on Linux terminal and

2. Input ‘X’ to use default
parameter on client

Fle Edkt View S“'j 1. Input ‘X’ to use default
parameter on server

--- TOE106GIP AFU D I.0] ==~

Input mode : [0] Client [1] Server => 1

Default TOE10GIP Parameter

Window Update Gap = 0
[Mode = SERVER
FPGA MAC address = 0x001122334455
Target IP = 192.168.7.42
FPGA IP = 192.168.7.25
arget port number = 60000
FPGA port number = 66661 @

Press 'x' to skip parameter setting
IP initialization complete

II Main menu |

--- TOE10G-IP menu ---

[0] : Display TCPIP parameters
[1] : Reset TCPIP parameters
[2) : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
|

TOE18GIP with CPU Demo [IPUer 1.81
Input mode [A]1 Client [1] Server => 0

efault TOE1AGIP Parameter
indow Update Gap a

ode = CLIENT

PGA MAC address = Bx000102030405
arget IP = 192.168.7.25

PGA IP = 192.168.7.42

arget port numbher = 600081

PGA port number = 600060 <:>

ress ’x’ to skip parameter setting
IP initialization complete

ll Main menu I

TOE18G-IP menu ——-—

[A] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3]1 : Receive Data Test (Target —> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)

1

o

Figure 7-4 Main menu
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8 Main menu

8.1 Display current parameter
Select 06006 t o c h ermnctHe demo.There aré seyermparanmetens @splayed on
terminals.
Current parameter on server }ownlmusfs-r .
[Fne Edit View Search Terminal Help ﬂﬂCurrent parameter on client |
+++ Network Parameter +++ ';;drztﬁ"sgtzaggmtgra*“
Window Update Gap =0 ode p p = CLIENT
Mode = SERVER PGA MAC address = BxPB0102030405
FPGA MAC address = 0x001122334455 arget 1P = 192.168.7.25
Target IP = 192.168.7.42 PGA IP = 192.168.7.42
FPGA IP = 192.168.7.25 Target port number = 6606801
Target port number = 60000 FPGA port number = 60000
FPGA port number = 660001 TOEL@G-1P
= - menuw ———
[A]1 : Display TCPIP parameters
- TOE10G-IP menu ---

. [1] : Reset TCPIP parameters
[6] : Display TCPIP parameters [21 : Send Data Test CTOEIP -> Target)
(1] : Reset TCPIP parameters [3]1 : Receive Data Test (Target —> TOEIP)
[2] : Send Data Test (TOEIP -> Target) [4] : Full duplex Test <TOEIP <-> Target)
[3] : Receive Data Test (Target -> TOEIP) B
[4] : Full duplex Test (TOEIP <-> Target) < m

Figure 8-1 Display current parameter result

1) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is 0x00 T Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 0
(disable window update feature).

2) Mode: Set TOE10G-IP mode. |l nput 0606 for client and

3) FPGA MAC address: 48-bit hex value to be MAC address of FPGA. Default value is
0x000102030405 (client mode) or 0x001122334455 (server mode).

4) Target IP: IP address of destination device to transfer 10 Gb Ethernet data. Default value
is 192.168.7.25 (client mode) or 192.168.7.42 (server mode).

5) FPGA IP: IP address of TOE10G-IP. Default value is 192.168.7.42 (client mode) or
192.168.7.25 (server mode).

6) Target port number: Port number of the destination device to transfer 10 Gb Ethernet data.

Default value is 60001 (client mode) or 60000 (server mode).
7) FPGA port number: Port number of TOE10G-IP. Default value is 60000 (client mode) or
60001 (server mode).

To change some parameters, user can set by using menu [1].
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8.2 Reset TOE10G-IP

Sel ect 616 to reset t he [THs menuds used @ chamege IP P
parameters. After user selects this menu, the current parameters are displayed. User inputs
6x6 to use same parameters or inputs other
could be changed by u s e r . I f user inputs invalid val
change. After finishing parameter setting, IP is reset. More details of each parameter are
described as follows.

Note:

1. When user resets parameters on server, the client FPGA must be also reset. Server must
be reset before client to wait ARP request sending from client.

2. Client and Server parameters must be matched, i.e.

Target IP of server = FPGA IP of client

FPGA IP of server = Target IP of client

Target port number of server = FPGA port number of client

FPGA port number of server = Target port number of client

cpop

1) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is 0x00 i Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 0
(disable window update feature).

2) Mode: l nput 606006 ( c bet EPGA modeo Two Bohrds mus bersetas )
different mode (one board client and another board is server).

3) FPGA MAC address: Input 12-d i gi t of hex value. Add AO0X
value.

HNFPGA | P address: A set of four ewilacangmafkackdi g
decimal digit is 0-255.

5) FPGA port number: Valid range is 0-65535.

6) Target IP address: A set of four decimal digits like FPGA IP address.

7) Target port number: Valid range is 0-65535.

After complete to assign all parameters, new parameters are displayed on the Linux terminal
and Niosll command shell. Next, reset signal is sent to the IP to load new parameters. Finally,
Al P initialization completeo is shown afte
Figure 8-2.
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Figure 8-2 Change IP parameter result
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